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A magazine apparatus including a plurality of receiving ele 
ments that are constructed and arranged to separately receive 
individual blow moulds each having a plurality of parts and 
each configured to shape plastic-material pre-forms into plas 
tic-material containers. The magazine apparatus being con 
structed and arranged to store a plurality of blow moulds 
outside the working operational area of a blow moulding 
machine. 
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MAGAZINEAPPARATUS FOR THE 
STORAGE OF BLOW MOULDS AND 

METHODS OF STORING BLOW MOULDS 

RELATED APPLICATIONS 

0001. This application claims priority to German Patent 
Application No. 10 2009 039 700.0, filed on Sep. 2, 2009, in 
the German Patent and Trademark Office, the content of 
which is incorporated herein by reference in its entirety. 

TECHNICAL FIELD 

0002 The present inventive concepts generally relate to 
magazine apparatus for the storage of blow moulds, systems 
for the storing blow moulds, and methods of storing blow 
moulds. 

BACKGROUND 

0003 Conventional blow moulds are known from the prior 
art, and are used to shape plastic-material pre-forms into 
plastic-material containers, in particular PET bottles, usually 
in the context of a blow-moulding process. Accordingly, it is 
occasionally necessary for a particular set of blow moulds to 
be interchanged with another set of blow moulds, for example 
if other bottle formats are to be blow-moulded. The blow 
moulds that are not being used are usually stored in maga 
Zines, in which case the blow moulds are dismantled into their 
individual parts, such as for example two side parts and a base 
part, for this purpose and are housed in a corresponding 
receiving container. 
0004 Ablow-moulding machine for producing containers 

is known from WO 2009/018952, published on Feb. 12, 2009, 
the content of which is incorporated herein by reference in its 
entirety. The blow-moulding machine has a conveying path 
carrying a mandrel holder and pre-form mandrels attached to 
the mandrel holder in an interchangeable manner by means of 
releasable couplings. Each coupling has a mandrel-clamping 
mechanism and a release element accessible from the outside 
and adjustable at least relative to the mandrel holder. 
0005. An operating-head changer for a rotation system for 
handling containers is known from EPO 572 107, published 
on Dec. 1, 1993, and U.S. Pat. No. 5,339,597, issued on Aug. 
23, 1994, the contents of which are each incorporated herein 
by reference in their entirety. 

SUMMARY 

0006 An object of the present inventive concepts is to 
reduce the changing times for blow moulds of this type. 
0007. A magazine apparatus according to embodiments of 
the present inventive concepts, for the storage of a plurality of 
blow moulds outside the working operation of the blow 
moulds, these blow moulds being used for the shaping of 
plastic-material pre-forms to form plastic-material containers 
and being constructed in a plurality of parts in each case, can 
comprise a plurality of receiving means in order to receive the 
individual blow moulds separately from one another, the 
receiving means being designed in Such a way that the blow 
moulds are capable of being received separately by them. In 
Some embodiments, it is preferable for the receiving means to 
be holding means that engage with at least one region of the 
blow moulds so as thereby to permit a stable grip of the blow 
moulds. 
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0008. In some embodiments, it is preferable for the blow 
moulds to be received in an at least apartially assembled State 
by the receiving means. 
0009. Whereas, as mentioned above, in the case of the 
prior art, the prior art blow moulds are deposited as individual 
parts in magazines. It is therefore proposed here that the blow 
moulds of the present inventive concepts should be arranged 
at least partially assembled on or in Suitable receiving means 
in the magazine. In this case, these receiving means can be 
both receiving means—in the narrower sense—which grip 
the blow moulds, and for example storage spaces or receiving 
pockets which are suitable for receiving the blow moulds 
separately. 
0010 Throughout the description and the claims, the 
expression “partially assembled' is to be understood to mean 
that there is a pre-set geometrical relationship between the 
individual parts of the blow moulds. In this way, for example, 
the lateral parts of the blow mould can be set against each 
other, and in Some embodiments a base part can be mounted 
in this blow mould. According to magazine embodiments 
disclosed herein, it becomes possible for it to be unnecessary 
first of all to search for the individual parts of blow moulds 
when re-installing the blow moulds, but rather the blow 
mould is already present in a state ready for assembly and can 
if necessary also be inserted into the machines automatically. 
0011. In particular, the blow moulds can be isolated in this 
case, e.g., are stored in a state not suitable for operation and, 
in some instances, without mould carriers. 
0012. It is advantageous for the magazine apparatus to be 
designed in Such a way that the blow moulds are spaced more 
closely than in the case of a blow-moulding machine on 
which they are arranged in normal working operation. 
0013 The blow moulds are usually arranged completely 
assembled, e.g., with the lateral parts and the base parts, in the 
receiving means or on the holding means. 
0014. It is advantageous for the receiving means to be 
adapted to receiving means of an apparatus for shaping plas 
tic-material pre-forms to form plastic-material containers, in 
which apparatus the blow moulds are present in working 
operation of this apparatus. In this case it is possible for the 
blow moulds to be removed in a still-assembled state from the 
apparatus for shaping plastic-material pre-forms to form plas 
tic-material containers, which has likewise not been known in 
the prior art until now. In this way, the receiving means of the 
magazine apparatus and the blow-moulding machine could 
be made similar and could thus for example be connected in 
the same way to the blow moulds. It would also be possible, 
however, for the receiving means of the magazine apparatus 
only to be adapted to the receiving means of the blow-moul 
ding machine in Such away that the same blow moulds can be 
held or received both by the receiving means or holding 
means of the blow-moulding machine and by the receiving 
means or holding means of the magazine apparatus. 
0015. In this way, for example, the receiving means can be 
designed in the same way as similar holding means on which 
the blow moulds are arranged in working operation. It would 
also be possible, however, for the adaptation to be arranged in 
such away that it merely ensures that the blow moulds can be 
accommodated in the magazine apparatus without additional 
adapter elements, e.g., for example gripping elements or the 
like are provided. 
0016. It would also be possible, however, for an adapter 
member to be deliberately provided which during the disman 
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tling of the blow moulds is deployed on or in the latter and on 
which the blow moulds are arranged on the receiving means. 
0017. In a further advantageous embodiment, a plurality 
of receiving means are arranged or are capable of being 
arranged on a common carrier device. In this way it is possible 
for a plurality of receiving means to be moved as desired and 
preferably at the same time in order to carry out an exchange 
of the blow moulds in an automatic manner. It is preferable for 
the magazine apparatus therefore to have a conveying device 
for conveying or moving the blow moulds or receiving means. 
This conveying device preferably has a driving device, but it 
would also be possible for the blow moulds to be moved 
manually with respect to the magazine apparatus. 
0018. In a further advantageous embodiment the maga 
Zine apparatus has a stand and the carrier device is designed so 
as to be movable with respect to this stand. A stand is to be 
understood as being any basic structure of the magazine, so 
that the stand can also for example be a base part arranged so 
as to be stationary. It is advantageous for the carrier device to 
be arranged in a rotatable manner with respect to this stand 
or if the carrier device is a circulating chain in Such away 
that the blow moulds are preferably capable of being con 
veyed in a pre-set plane. The plane in which the blow moulds 
are movable in the magazine apparatus preferably corre 
sponds to that plane in which the blow moulds are also mov 
able in working operation. It is advantageous for the receiving 
means to be movable with the conveying device along a 
closed path, for example a circular or oval path. 
0019. In a further advantageous embodiment the carrier 
device is also vertically adjustable, e.g., it is movable in 
particular in a direction which is at a right angle to the direc 
tion of movement of the receiving means. 
0020. In a further advantageous embodiment the maga 
Zine apparatus are made movable in their entirety. In this way, 
for example, rolls can be provided in order to displace the 
magazine apparatus with respect to the floor. 
0021. In a further advantageous embodiment the appara 
tus has a driving device for moving the carrier device. This 
can be for example a motor or a servo-motor which drives, 
and for example turns, the carrier device in a pre-set manner. 
It is advantageous for this driving device to be capable of 
being synchronized with a driving device of the apparatus for 
shaping plastic-material pre-forms into plastic-material con 
tainers. In this way, it is possible, for example, for the driving 
device to be jointly clock-timed with the apparatus for the 
shaping, so that an automated removal or Supply of the blow 
moulds from and to the apparatus for the shaping is possible. 
0022. In a further advantageous embodiment the number 
of the receiving means is larger than the number of the receiv 
ing means of the apparatus for shaping plastic-material pre 
forms to form plastic-material containers. In this way a direct 
exchange is possible. Thus for example at the beginning of an 
exchange a first blow mould can be removed from the appa 
ratus for the shaping and can be deposited in a free space of 
the magazine apparatus. After that, a new blow mould can be 
transferred to the apparatus in an alternate manner in each 
case and the apparatus can conversely release the old blow 
moulds to the magazine apparatus. In this way it is possible 
for example for the magazine apparatus to have one more 
receiving means than the associated apparatus for shaping 
plastic-material pre-forms. 
0023. It is advantageous for the apparatus to have a receiv 
ing area for receiving further elements which co-operate with 
the blow moulds in the shaping of plastic-material pre-forms 

Mar. 3, 2011 

to form plastic-material containers. In the shaping of plastic 
material pre-forms to form plastic-material containers, in 
addition to the blow moulds a plurality of further elements are 
used which occasionally have to be interchanged together 
with the blow mould. The magazine apparatus in this embodi 
ment allows a more or less complete set of moulds to be 
received as required for shaping plastic-material pre-forms. 
In this way, the user can find the components correct in each 
case for a specific blow-moulding station in a comparatively 
short time. 
0024. It is advantageous for the further elements to be 
selected from a group of elements which includes holding 
mandrels, holding clamps, holding members for conveying 
the blow mould, stretching rods, stretching stops, blow 
nozzles and the like. In particular, it is possible for individual 
elements or all the elements of this group to be arranged in an 
assembled state with the individual blow mould or in a pre-set 
geometrical relationship with the blow mould. 
0025. In a further advantageous embodiment the carrier 
device is designed in the form of a disc-like body, a circulat 
ing chain, a rail or a movable, and in particular a rotatable, 
housing. It is preferable for this carrier device to permit, as 
mentioned above, a conveying of the blow moulds so that the 
carrier device is used at the same time as a conveying device 
for the blow moulds. It is advantageous in this case for the 
blow moulds to be conveyed at least for a time in a pre-set 
plane and, in a particularly preferred manner, in the same 
plane in which they are also conveyed in working operation. 
It would also be possible, however, for the blow moulds to be 
conveyed with the magazine apparatus in a direction deviat 
ing from this, for example to be conveyed at a right angle to 
the plane. 
0026. In a further advantageous embodiment the appara 
tus has a transfer area which is used both for the take-over of 
a first blast-pipe mould from the apparatus for shaping plas 
tic-material pre-forms to form plastic-material containers and 
for the transfer of a second mould to the apparatus for shaping 
plastic-material pre-forms to form plastic-material contain 
CS 

0027. By way of this transfer area it is possible both for old 
moulds for exchanging to be removed from the apparatus for 
the shaping and for new blow moulds to be transferred to the 
apparatus for the shaping. In this case the transfer area is 
advantageously the only area by way of which the blow 
moulds can be removed. 
0028. In this case this transfer area can be formed by an 
opening in the magazine apparatus into which for example a 
further conveying device, and in particular but not exclusively 
an inlet or outlet star of a plant, can engage. In this way it is 
possible for the magazine apparatus to be linked to a blow 
moulding machine in order to exchange the blow moulds. It is 
thus preferable for only specific blow moulds or receiving 
means for the take-over or the transfer to be accessible 
through the transfer area. In this case this transfer area can be 
designed in the form of an opening in a housing wall of the 
magazine apparatus. 
0029. In this case it would also be possible for this transfer 
area to permit simultaneous removal of an old blow mould 
and the supply of a new blow mould to the blow-moulding 
machine. In this way it would be possible for example for the 
magazine apparatus to be designed in the manner of a so 
calledpaternosterlift, in which the blow moulds are conveyed 
for example in the vertical direction and are transferred to the 
blow-moulding machine and/or are removed therefrom at 
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specified locations in each case. In addition, two discs 
arranged one upon the other could be provided for example, in 
which case one disc acts as a receiving device for the old blow 
moulds and a further disc acts as a receiving device for the 
new blow moulds. 
0030. In a further advantageous embodiment the appara 
tus has a plurality of holding devices arranged on a carrier 
device, each holding device having provided thereon at least 
two receiving means for receiving the blow moulds in each 
case. It is thus possible for example for one of these holding 
devices to have a receiving means occupied with a new blow 
mould as well as an empty receiving means in each case, this 
empty receiving means being used for receiving an old blow 
mould. In this way, the apparatus can be used for retrofitting 
a blow-moulding machine for two different types of blow 
mould. 
0031. In the context of the present application the expres 
sion “old blow moulds’ relates to those blow moulds which 
are to be dismantled from the blow-moulding machine and 
the expression “new blow moulds’ relates to those blow 
moulds with which the blow-moulding machine is to be re 
equipped and which are thus first arranged in the magazine 
apparatus. 
0032. The present inventive concepts further relate to a 
method of storing blow moulds, in which these blow moulds 
are used for shaping plastic-material pre-forms to form plas 
tic-material containers. According to the present inventive 
concepts the blow moulds of an apparatus for shaping plastic 
material pre-forms to form plastic-material containers are 
removed and are arranged in an at least partially assembled 
state but separately on or in a plurality of receiving means of 
a magazine apparatus. It is thus also proposed with respect to 
the method that the blow moulds should be arranged in an at 
least partially assembled State in the magazine apparatus. It is 
advantageous for the blow moulds to be stored in a state in 
which at least parts of the blow moulds are fastened on one 
another or to one another. 
0033. In one aspect, a magazine apparatus comprises a 
plurality of receiving elements that are constructed and 
arranged to separately receive individual blow moulds each 
having a plurality of parts and each configured to shape plas 
tic-material pre-forms into plastic-material containers, 
wherein the magazine apparatus is constructed and arranged 
to store a plurality of blow moulds outside the working opera 
tional area of a blow moulding machine. 
0034. In one embodiment, the plurality of receiving ele 
ments are further configured to receive and store blow moulds 
in at least a partially assembled State. 
0035. In another embodiment, the working operational 
area of a blow moulding machine comprises a blow moulding 
wheel having a plurality of blow moulding carriers. 
0036. In another embodiment, the receiving elements of 
the magazine apparatus are constructed and arranged to 
receive blow moulds configured to shape plastic-material 
pre-forms into plastic-material containers from one or more 
of the plurality of blow moulding carriers. 
0037. In another embodiment, a number of the receiving 
elements of the magazine apparatus is greater than a number 
of blow moulding carriers. 
0038. In another embodiment, the magazine apparatus 
further comprises a conveying device for conveying blow 
moulds received from a blow moulding machine. 
0039. In another embodiment, the plurality of receiving 
elements are arranged on a common carrier device. 
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0040. In another embodiment, the magazine apparatus 
further comprises a stand to which the common carrier device 
is attached, the common carrier device being constructed and 
arranged so as to be rotatably movable with respect to the 
stand. 
0041. In another embodiment, the magazine apparatus 
further comprises a driving device for rotatably moving the 
common carrier device. 
0042. In another embodiment, the driving device is con 
structed and arranged to be synchronized with a driving 
device of an apparatus configured to shape plastic-material 
pre-forms into plastic-material containers. 
0043. In another embodiment, the magazine apparatus is 
movable. 
0044. In another embodiment, a number of the receiving 
elements is larger than a number of receiving elements of the 
apparatus configured to shape plastic-material pre-forms into 
plastic-material containers. 
0045. In another embodiment, the magazine apparatus 
further comprises a receiving area for receiving further ele 
ments co-operating with blow moulds in the shaping of plas 
tic-material pre-forms into plastic-material containers. 
0046. In another embodiment, the further elements are 
selected from the group consisting of holding mandrels, 
holding clamps, holding members for conveying blow 
moulds, stretching rods, stretching stops and blow nozzles. 
0047. In another embodiment, the common carrier device 
comprises a disc-like body, a circulating chain, and a rail or a 
movable housing. 
0048. In another embodiment, the magazine apparatus 
further comprises a transfer area that permits both the take 
over of a first blow mould from an apparatus configured to 
shape plastic-material pre-forms into plastic-material con 
tainers and the transfer of a second blow mould to the appa 
ratus configured to shape plastic-material pre-forms into form 
plastic-material containers. 
0049. In another embodiment, the magazine apparatus 
further comprises a plurality of holding devices arranged on a 
carrier device, wherein at least two receiving elements are 
provided on each holding device. 
0050. In another aspect, a method of storing blow moulds 
which are used for the shaping of plastic-material pre-forms 
into plastic-material containers, comprises: removing blow 
moulds from an apparatus configured to shape plastic-mate 
rial pre-forms into plastic-material containers; and separately 
receiving and storing one or more blow moulds in an at least 
partially assembled State at one or more of a plurality of 
receiving elements of a magazine apparatus. 
0051. In one embodiment, the plurality of receiving ele 
ments of the magazine apparatus are constructed and 
arranged to separately receive individual blow moulds each 
having a plurality of parts and that are configured to shape 
plastic-material pre-forms into plastic-material containers. 
0052. In another aspect, a magazine apparatus (1) for the 
storage of a plurality of blow moulds (10) outside the working 
operation of the blow moulds (10), which blow moulds (10) 
are used for the shaping of plastics-material pre-forms to 
form plastics-material containers and which are constructed 
in a plurality of parts in each case, wherein the magazine 
apparatus (1) has a plurality of receiving means (2, 12) in 
order to receive the individual blow moulds separately from 
one another, wherein the receiving means (2,12) are designed 
in such a way that the blow moulds (10) are capable of being 
received separately by them. 
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0053. In one embodiment, the blow moulds are capable of 
being received in an at least partially assembled State by the 
receiving means (2, 12). 
0054. In another embodiment, the receiving means (2.12) 
are adapted to receiving means of an apparatus (50) for the 
shaping of plastics-material pre-forms to form plastics-mate 
rial containers, in which the blow moulds (10) are present in 
the working operation of this apparatus (50). 
0055. In another embodiment, the magazine apparatus (1) 
has a conveying device for conveying the blow moulds (10). 
0056. In another embodiment, a plurality of receiving 
means (2,12) are arranged on a common carrier device (4, 14. 
24). 
0057. In another embodiment, the magazine apparatus has 
a stand (16) and the carrier device (4, 14, 24) is designed so as 
to be movable with respect to this stand (16). 
0058. In another embodiment, the magazine apparatus (1) 

is made movable in its entirety. 
0059. In another embodiment, the magazine apparatus (1) 
has a driving device (8) for moving the carrier device (4, 14, 
24). 
0060. In another embodiment, the driving device (8) is 
capable of being synchronized with a driving device of the 
apparatus (50) for the shaping of plastics-material pre-forms 
into plastics-material containers. 
0061. In another embodiment, the number of the receiving 
means (2,12) is larger than the number of the receiving means 
(52) of the apparatus (50) for the shaping of plastics-material 
pre-forms to form plastics-material containers. 
0062. In another embodiment, the magazine apparatus (1) 
has a receiving area for receiving further elements co-oper 
ating with the blow moulds in the shaping of plastics-material 
pre-forms to form plastics-material containers. 
0063. In another embodiment, the further elements are 
selected from a group of elements which includes holding 
mandrels, holding clamps, holding members for conveying 
the blow mould, stretching rods, stretching stops, blow 
nozzles and the like. 
0064. In another embodiment, the carrier device is 
designed in the form of a disc-like body (4), a circulating 
chain (14), a rail (24) or a movable housing. 
0065. In another embodiment, the magazine apparatus has 
a transfer area (26) which permits both the take-over of a first 
blow mould from the apparatus for the shaping of plastics 
material pre-forms to form plastics-material containers and 
the transfer of a second blow mould to the apparatus for the 
shaping of plastics-material pre-forms to form plastics-mate 
rial containers. 
0066. In another embodiment, the magazine apparatus (1) 
has a plurality of holding devices (6) arranged on a carrier 
device, wherein at least two receiving means (2, 12) are 
provided on each holding device in each case. 
0067. In another aspect, a method of storing blow moulds 
which are used for the shaping of plastics-material pre-forms 
to form plastics-material containers, wherein the blow 
moulds of an apparatus for the shaping of plastics-material 
pre-forms to form plastics-material containers are removed 
and are preferably arranged in an at least partially assembled 
state and separately on a plurality of receiving means of a 
magazine apparatus (1). 

BRIEF DESCRIPTION OF THE DRAWINGS 

0068. The foregoing and other objects, features and 
advantages of embodiments of the present inventive concepts 
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will be apparent from the more particular description of pre 
ferred embodiments, as illustrated in the accompanying 
drawings in which like reference characters refer to the same 
elements throughout the different views. The drawings are 
not necessarily to scale, emphasis instead being placed upon 
illustrating the principles of the preferred embodiments. 
0069 FIGS. 1a to 1h show a magazine apparatus accord 
ing to a first embodiment of the present inventive concepts: 
0070 FIGS. 2a to 2c show a magazine apparatus accord 
ing to a second embodiment of the present inventive concepts: 
0071 FIGS.3a to 3i show a magazine apparatus according 
to a third embodiment of the present inventive concepts: 
0072 FIGS. 4a to 4b are two illustrations to explain the 
changing of a blow mould, in accordance with the present 
inventive concepts, and 
(0073 FIGS. 5a to 5g show a further embodiment of a 
magazine apparatus according the present inventive concepts. 

DETAILED DESCRIPTION OF EMBODIMENTS 

0074 FIG. 1a is a simplified illustration of a magazine 
apparatus 1. A plurality of receiving elements 2, which are 
arranged here on a carrier device 4 in the form of a disc or 
plate, are provided in this embodiment of a magazine appa 
ratus. The blow moulds 10 are shown received in an 
assembled State in the magazine apparatus 1. 
0075. In this embodiment, the individual receiving ele 
ments 2 are arranged uniformly on the carrier device 4 in the 
peripheral direction. In some embodiments, the individual 
receiving elements 2 are equally spaced apart from each other 
on the carrier device 4 by a predetermined distance. In addi 
tion, it is possible for a plurality of carrier devices 4 to be 
provided, which for example are also displaceable in the 
direction of the arrow P1 jointly or independently of one 
another, but more particularly jointly. In this way the maga 
Zine apparatus 1 can be used for receiving a plurality of sets of 
blow moulds 10 or even larger numbers of blow moulds. 
0076. In addition, the individual carrier devices 4 are rotat 
able about a common axis of rotationX. The carrier devices 4 
and also the individual receiving elements 2 are therefore 
arranged in a movable manner with respect to a stand 16. The 
reference number 42 designates a connecting device, such as 
a hook, by which the magazine apparatus 1 can be connected 
mechanically, for example, to a blow-moulding machine. 
0077. The reference numbers 44 designate connections, in 
particular electrical connections, by which the magazine 
apparatus 1 can be connected to a blow-moulding machine. In 
more detail, the apparatus illustrated in FIG. 1a is a circular 
magazine, which in this case has a plurality of receiving 
elements 2 that are designed in the same way as correspond 
ing receiving means of an apparatus for shaping plastic-ma 
terial pre-forms to form plastic-material containers. 
0078. In this case, the spacing of the individual receiving 
elements 2 or even the blow moulds are smaller than in the 
case of the blow-moulding machine, so that the magazine 
apparatus advantageously has a diameter which is between 1 
meter and 3 meters, preferably between 1 meter and 2 meters. 
During operation, the magazine apparatus 1 preferably has 
one more receiving element 2 or set of receiving elements 2 
than the blow-moulding machine associated therewith, so 
that even the first mould removed from the blow-moulding 
machine can be accommodated. As mentioned, the magazine 
apparatus 1 can be further clock-timed with respect to spacing 
with a rotating table of the blow-moulding machine. In some 
embodiments, the magazine apparatus 1 is made movable by 
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rolling devices 46, and can be docked on a blow-moulding 
machine for the automatic removal of the blow moulds 
housed therein. 
007.9 FIG.1b is a diagrammatic illustration to explain the 
manner of operation of the magazine apparatus 1. In this case 
an apparatus for shaping plastic-material pre-forms for form 
ing plastic-material containers or a blow-moulding machine 
50 is also provided. The blow-moulding machine 50 can 
comprise a plurality of blow-mould carriers 52, which can be 
assembled from two lateral parts 54 and 56. In this case, the 
two lateral parts 54, 56 receive the blow mould 10 between 
themselves. When the blow mould 10 is changed, the two 
lateral parts 54 and 56 are first separated from the blow mould 
10, and then the blow mould 10 is removed in an assembled 
state as shown in FIG. 1b. This can also be carried out manu 
ally by a user 30, as shown in FIG.1b. The blow mould 10 can 
then be set on the receiving elements 2 or the magazine 
apparatus 1, which are still free in this case. A new blow 
mould 10" can be removed in a corresponding manner from 
the magazine apparatus 1, and can be inserted in the blow 
moulding carrier 52 of the blow-moulding machine 50 that is 
now free. The reference number 58 designates a blow wheel 
on which a plurality of blow-moulding stations or blow 
mould carriers 52 are arranged. 
0080 FIG. 1c illustrates a procedure during the change of 
the blow moulds. In this case the carrier device 4 is again 
illustrated, which is designed in the form of a disc that is 
rotatable along the arrow P3. The reference numeral 8 desig 
nates a driving device, such as a servo-motor, that drives the 
carrier device 4. In this way, the individual blow moulds 10 
are conveyed along a pre-set circular conveying path T in the 
magazine apparatus 1. The magazine apparatus 1 in the form 
of the rotatable carrier device 4 thus has a conveying device 
for conveying the blow moulds 10 along a pre-set path. In this 
case the reference number 2 designates a receiving element 
that is still free to receive a blow mould 10. 
0081 FIG. 1d is a side view of the apparatus as shown in 
FIG.1c. It is evident in this case that an opening 26 or transfer 
area, through which for example new blow moulds can be 
removed from the magazine apparatus 1 and old blow moulds 
can be conveyed to the magazine apparatus 1, is provided on 
an external periphery of the apparatus. In this case this open 
ing 26 represents the afore-mentioned transfer area. As stated, 
the carrier device 4 is rotatable, in particular also with respect 
to the opening 26. The reference number 25 designates a 
housing which Surrounds the magazine apparatus 1. 
0082 In this case too the reference number 16 again des 
ignates the stand of the apparatus which in this case is 
arranged so as to be stationary. 
0083 FIG. 1e shows a further advantageous detail of a 
magazine apparatus 1 according to the present inventive con 
cepts. In this case a plurality of carrier devices 4, for example, 
three carrier devices 4, are provided and are arranged so as to 
be rotatable with respect to the axis X. Further, the carrier 
devices 4 can be vertically displaceable along the arrow P4. In 
addition, only one opening 26 of the height of the middle 
carrier device 4 is provided. This opening too is arranged so as 
to be stationary. The capacity of the magazine apparatus 1 can 
be increased by this procedure. 
0084 FIGS. 1f to 1h show different situations for explain 
ing a change of the blow moulds. In the situation shown in 
FIG. 1 fan old blow mould 10" is arranged on or in the free 
receiving elements 2 of the magazine apparatus 1. The other 
receiving elements 2 are still provided in each case with new 
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blow moulds 10, i.e., blow moulds 10 which are to be inter 
changed with existing blow moulds installed in a blow moul 
ding machine. 
I0085. In the situation shown in FIG. 1g, a new blow mould 
10 is likewise removed by way of the opening 26, and it can 
now be supplied to the blow-moulding machine. In the situ 
ation shown in FIG. 1h the support device has been turned 
further by one position or one spacing with respect to the blow 
moulds 10, so that a free receiving element 2 is now available 
again for receiving an old blow mould 10'. In this way, the 
procedure can be repeated starting from the situation shown 
in FIG. 1f. 
0086 FIGS. 2a to 2c show a further embodiment of a 
magazine apparatus 1 according to the present inventive con 
cepts. In this apparatus 1a conveying device 24 in the form of 
a continuous rail is provided. A plurality of holding devices 6 
are provided on this conveying device 24. In this case, a 
holding device 6 has two receiving elements 2 for receiving 
blow moulds 10. These receiving elements 2 are also rotatable 
about the axes of rotation Y with respect to the holding device 
6. A corresponding axis of rotation is shown in FIG. 2b. The 
holding devices 6 or mould slides are suspended individually 
by the aforesaid guiding rail or conveying device 24. It is 
advantageous for there to be no connection between the indi 
vidual holding devices 6. 
I0087 Furthermore, a linear displacement unit 34 is pro 
vided, which allows the blow mould 10 to be pushed into the 
receiving elements 2 or pulled out of the receiving elements 2. 
In addition, a lifting device 37 shown in FIG.2b can also be 
provided, which can raise or lower the individual blow 
moulds 10 in the direction of the axis of rotation Yin order to 
raise them for example on a centring. The reference number 
35 designates the rail guide or linear unit which permits 
movement of the two receiving elements 2 in the linear direc 
tion. The reference number 36 designates a roll device, which 
the holding device 6 is movable as a whole with respect to the 
rail 24. 
0088. It is also evident in this case that the blow mould 10 
is formed from two lateral parts 10a and 10b and a base part 
10c. In some embodiments, the receiving elements 2 grip both 
the two lateral parts 10a and 10b and the base part 10c of the 
blow mould 10, however, in alternate embodiments, the 
receiving elements can be configured to grip the two lateral 
parts 10a and 10.b of the blow mould 10 or the base part 10c 
of the blow mould 10. 
I0089. Furthermore, a gradient can be provided between 
the areas A and B of the magazine apparatus 1. So that the 
holding devices 6 move automatically towards an operator 
under the action of gravity. The reference number 31 desig 
nates a securing element which prevents a movement of the 
holding device 6 in areas other than the assembly area 
between A and B. It would also be possible, however, for the 
blow moulds 10 to be removed as individual parts in indi 
vidual receiving elements if desired. In this case too it is 
advantageous for a docking device 39 to be provided in order 
to dock the magazine apparatus 1 on the blow-moulding 
machine. 
(0090 FIGS. 3a to 3i show a further arrangement of a 
magazine apparatus 1 according to the present inventive con 
cepts. In this case the receiving elements 12 are designed in 
each case in the form of cavities or receiving spaces. Such as 
pockets, into which the individual blow moulds 10 can be 
inserted in. In some embodiments, the individual blow 
moulds can be inserted into the receiving elements 12 in at 



US 2011/0052744 A1 

least a partially assembled state. Here too the entire stand is 
preferably movable and, in a particularly preferred manner, is 
rotatable about a pre-set axis of rotation X. 
0091. In the embodiment shown in FIG. 3a, rows of 
receiving elements 12 are provided in each case, every second 
row being occupied by (for example blow moulds to be 
changed) and every other second row being empty in each 
case in order to take over blow moulds from a blow-moulding 
machine. The reference number 45 designates a grip. Such as 
a hand grip, which can be used by a user to pull the entire 
apparatus. 
0092 FIG. 3b shows a further embodiment of a magazine 
apparatus according to the present inventive concepts. In this 
case a shaft 38 is provided, about which a plurality of receiv 
ing elements 2 are arranged so as to be rotatable. In this way 
a carrier device, which is used to convey the individual blow 
moulds (not shown), is provided in this case too. 
0093 FIGS. 3c to 3d show other arrangements of maga 
Zine apparatuses according to the present inventive concepts, 
which differ in particular in their geometrical layout. In this 
case the individual magazine apparatus also have in each case 
covering elements which are displaceable in the direction of 
the axis of rotation in order to cover the receiving elements 
and possibly the blow moulds arranged therein. In the 
embodiment shown in FIG. 3f, a folding-bellows lock 33, 
which is used for covering the individual blow moulds and/or 
the receiving elements, is additionally provided. 
0094 FIG. 4a shows illustrations to explain the plant 
according to the present inventive concepts. More precisely, a 
heating device 66 is shown here, which has a plurality of 
receiving mandrels or holding mandrels that guide the indi 
vidual containers or pre-forms. The reference number 62 
designates an inlet wheel from which the pre-forms are taken 
over by means of gripping devices 63 and are thus transferred 
to a blow-moulding machine 50 with a plurality of blow 
moulding stations 60. After the plastics-material pre-forms 
have been expanded inside the individual blow-moulding 
stations 60 to form containers, the containers are removed by 
way of an outlet star 64 and a further conveying device 68. 
0095. In this case a magazine apparatus 1 according to the 
various embodiments disclosed herein can be arranged 
between the inlet star 62 and the outlet star 64 in order, in 
particular, to exchange the blow moulds 10, and in this case 
also other components of the apparatus. More precisely, the 
inlet 62 and outlet 64 stars that are present in any case can be 
used in order to simplify the changing procedure of the blow 
moulds. In addition, the afore-mentioned holding devices 63, 
Such as for example gripping clamps and also the holding 
mandrels 67, can be interchanged. In this way it is possible for 
the holding mandrels 67 to be conveyed to the magazine 
apparatus by way of the inlet star 62 and also for example for 
the gripping elements 63 to be transferred to the magazine 
apparatus 1 by way of the inlet star 62. 
0096. In this case the magazine apparatus is thus used both 

to receive the blow moulds 10 and if necessary the gripping 
devices 63 as well as the holding mandrels 67. As made clear 
by the lines L indicated, the blow moulds are conveyed to the 
magazine apparatus by way of the outlet Star and are guided 
from the magazine apparatus 1 to the blow-moulding 
machine 50 by way of the inlet star. 
0097 FIG. 4b is an illustration or side view of the maga 
zine apparatus 1 from FIG. 4a. It is clear in this case that three 
planes are provided on conveying devices, the blow moulds 2 
being conveyed in the middle plane N2, holding mandrels for 
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example being conveyed in the upper plane N3 and gripping 
clamps which can be present at the inlet and outlet points 62 
and 64 optionally being conveyed in the lower plane N1. The 
magazine apparatus is thus used in this case both for receiving 
the blow mould and for receiving the gripping clamps or tongs 
as well as the holding mandrels. These components can be 
jointly interchanged in the context of an exchange procedure. 
(0098 FIGS. 5a to 5g show a further embodiment of the 
present inventive concepts. In this case the magazine appara 
tus 1 is designed in the form of a conveying chain which in this 
case conveys the blow moulds in a substantially vertical 
direction between two reversing wheels 51,53. In addition, an 
opening 26 is provided, by way of which blow moulds can be 
supplied to the carrier device 14 and can be removed there 
from. This conveying device 14 is in turn arranged on a stand 
16 which is stationary during assembly. 
0099. The design in the manner of a paternoster lift is 
like-wise evident in the illustration in FIG. 5b, in which the 
blow moulds are Supplied and removed by way of the opening 
26. 
0100 FIG. 5c shows a further embodiment in which the 
conveying chain 14 is reversed a number of times, so as 
thereby to increase the receiving capacity without at the same 
time having to make the magazine apparatus very high. In 
Some embodiments, the conveying chain 14 is reversed a 
plurality of times, thus increasing capacity of the apparatus. 
0101 FIGS. 5d to 5g again show the exchange procedure. 
In the situation shown in FIG. 5d an old blow mould 10' is 
transferred from the blow-moulding machine by way of the 
opening 26 to a free receiving element 2. FIG.5e shows the 
situation in which the old blow mould 10" is present on the 
receiving element 2. In FIG.5f the conveying device has been 
further clock-timed by one space, so that the old blow mould 
10' is now below the opening 26. A new blow mould 10 can 
now be removed by way of the opening 26 and can be trans 
ferred to the blow-moulding machine, as shown in FIG. 5g. 
The cycle can then be repeated Starting from the situation 
shown in FIG. 5d. 
0102) While the present inventive concepts have been par 
ticularly shown and described above with reference to exem 
plary embodiments thereof, it will be understood by those of 
ordinary skill in the art, that various changes in form and 
detail can be made without departing from the spirit and scope 
of the present inventive concepts described and defined by the 
following claims. 
We claim: 
1. A magazine apparatus, comprising a plurality of receiv 

ing elements that are constructed and arranged to separately 
receive individual blow moulds each having a plurality of 
parts and each configured to shape plastic-material pre-forms 
into plastic-material containers, wherein the magazine appa 
ratus is constructed and arranged to store a plurality of blow 
moulds outside the working operational area of a blow moul 
ding machine. 

2. The magazine apparatus according to claim 1, wherein 
the plurality of receiving elements are further configured to 
receive and store blow moulds in at least a partially assembled 
State. 

3. The magazine apparatus according to claim 1, wherein 
the working operational area of a blow moulding machine 
comprises a blow moulding wheel having a plurality of blow 
moulding carriers. 

4. The magazine apparatus according to claim 3, wherein 
the receiving elements of the magazine apparatus are con 
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structed and arranged to receive blow moulds configured to 
shape plastic-material pre-forms into plastic-material con 
tainers from one or more of the plurality of blow moulding 
carriers. 

5. The magazine apparatus according to claim3, wherein a 
number of the receiving elements of the magazine apparatus 
is greater than a number of blow moulding carriers. 

6. The magazine apparatus according to claim 1 further 
comprising a conveying device for conveying blow moulds 
received from a blow moulding machine. 

7. The magazine apparatus according to claim 1, wherein 
the plurality of receiving elements are arranged on a common 
carrier device. 

8. The magazine apparatus according to claim 7 further 
comprising a stand to which the common carrier device is 
attached, the common carrier device being constructed and 
arranged so as to be rotatably movable with respect to the 
stand. 

9. The magazine apparatus according to claim 7, wherein 
the magazine apparatus further comprises a driving device for 
rotatably moving the common carrier device. 

10. The magazine apparatus according to claim 9, wherein 
the driving device is constructed and arranged to be synchro 
nized with a driving device of an apparatus configured to 
shape plastic-material pre-forms into plastic-material con 
tainers. 

11. The magazine apparatus according to claim 1, wherein 
the magazine apparatus is movable. 

12. The magazine apparatus according to claim 1, wherein 
a number of the receiving elements is larger than a number of 
receiving elements of an apparatus configured to shape plas 
tic-material pre-forms into plastic-material containers. 

13. The magazine apparatus according to claim 1 further 
comprising a receiving area for receiving further elements 
co-operating with blow moulds in the shaping of plastic 
material pre-forms into plastic-material containers. 
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14. The magazine apparatus according to claim 13, 
wherein the further elements are selected from the group 
consisting of holding mandrels, holding clamps, holding 
members for conveying blow moulds, stretching rods, 
stretching stops and blow nozzles. 

15. The magazine apparatus according to claim 7, wherein 
the common carrier device comprises a disc-like body, a 
circulating chain, and a rail or a movable housing. 

16. The magazine apparatus according to claim 1 further 
comprising a transfer area that permits both the take-over of a 
first blow mould from an apparatus configured to shape plas 
tic-material pre-forms into plastic-material containers and the 
transfer of a second blow mould to the apparatus configured 
to shape plastic-material pre-forms into form plastic-material 
containers. 

17. The magazine apparatus according to claim 1 further 
comprising a plurality of holding devices arranged on a car 
rier device, wherein at least two receiving elements are pro 
vided on each holding device. 

18. A method of storing blow moulds which are used for the 
shaping of plastic-material pre-forms into plastic-material 
containers, comprising: 

removing blow moulds from an apparatus configured to 
shape plastic-material pre-forms into plastic-material 
containers; and 

separately receiving and storing one or more blow moulds 
in an at least partially assembled State at one or more of 
a plurality of receiving elements of a magazine appara 
tuS. 

19. The method of claim 18, wherein the plurality of 
receiving elements of the magazine apparatus are constructed 
and arranged to separately receive individual blow moulds 
each having a plurality of parts and that are configured to 
shape plastic-material pre-forms into plastic-material 
containers. 


